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Quxsriox I. 


* Set of married men enter into a ſociety for 
ſecuring annuities to their widows. What ſum 


Hof money in a ſingle preſent payment, ought 
„every member to contribute, in order to entitle 
his widow to an annuity of 30l. per ann. for her 
«life, eſtimating intereſt at 4 per cent : * 


ANSWER. 


It is da that the value of ſuch an expecta- 
tion is different, according to the different ages of 


the 


„ 


the purchaſers, and the proportion of the age of 


the wife to that of the huſhand. Let us then ſup- 
poſe, that every perſon in ſuch a ſociety is of the 


fame age with his wife, and that one with another 


al! the members when they enter may be reckon- 
ed 40 years of age, as many entering above this 


age as below it. It has been demonſtrated by Mr. 
De Myrvre and Mr. Simpſon, that “the value of 


“ an annuity on the joint commuance of any two 
* hives, ſubtracted from the value of an annuity 
on the life in expectation,” gives the true pre- 
fent value of an annuity on what may happen to 
remain of the latter of the two lives after the 
8 


In the preſent caſe, the value of an annuity to 


be enjoyed during the joint continuamce of two lives, 


each (2) 40, (J) is 9.826, according to the proba- 
| Nc bilities 


(„% See Table II. 


(/) The value of 5%. lives and reverſions, as deduced from 
the Bre/i.ww obſervations, are not given in any Part of this 
work, from Mr. De Moiwre's rules in his treatiſe on annuities 
on lives. For theſe rules are approximations, which give re- 


ſults fo far from the truth, as to be, not only uſeleſs, but 


dangerous. 


Mr. De Noi vr, has calculated the values of H ngle lives, on 
the ſuppoſition of an «ral decrement of life thro' all its ſtages 


till che age of 56, which he conſidered as the utmoſt proba- 


ble extent of life. Thus; let there be 5H perſons alive at 30 
vears of age It is ſuppoſed that one will die every year till, 
in 56 years, they will be all dead. The ſame will happen to 
46 at 4', in 40 years, To 36 at 50, in 36 years, and 2 
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bilities of life in the Table of Obſervations formed 
by Dr. Halley, from the bills of mortality of Bre/- 
law in Sileſia. The value of a ſingle life 40 years 
of age, as given by M. De Maſvre, agreeably to 
the ſame Table, is 12.20 (c); and the former ſub- 
tracted from the latter, leaves 3.37, or the true 

number 


for all other ages. The number of years which a * life 
wants of 86, he calls the complement of that life. Fifty-ſix, 
therefore, is the complement of 30; 46 of 40, and 36 of 50. 


This hypotheſis eaſes very much the labour of calculating 
the values of lives; and at moſt ages between thirty and ſe- 
venty, or ſeventy-five, it is fo conformable to Dr. Halley's ta- 
ble of obſervations, that I ſhall not in theſe queſtions think it 
neceſſary to diſtinguiſh between the values of ſingle lives as 
deduced from this Table, and the ſame values deduced from 
the hypotheſis. If 


Two tables which Thave formed from the bills of morta- 
lity at Northampton and Norwich, anſwer more nearly to Mr. 
De Moivre's hypotheſis than even Dr. Halley's table; and the 
difference between the values of fngle and joint lives by 
the hypathe/is, and the ſame values computed ſtrictly from 
the tables, is generally leſs in theſe tables than in Dr. 
 Halleys. When, therefore, the values of fingle and joint 
lives are mentioned, as given agreeably to Dr. Halles 
table; it mnfl be underſtood, that they are taken from tables I 
and II. and given in ftrit agreement only to the hyporhefss ; 
and that for this reaſon, they are in reality ftill more con- 
formable to the Northampton and Norwich tables. 


The inhabitants of London, as is well known, not living ſo 
long as the reſt of mankind, the values of /ngle aud joint lives 
there, are conſiderably leſs than in thoſe juſt mentioned, 


(c) See Table . 
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1 
number of the years purchaſe which ought to be 
paid for any given annuity, to be enjoyed by a 
perſon of 40 years of age, provided he ſurvives 
another perſon of the ſame age, intereſt being 
reckoned at four per cent. per annum. The annuity, 


therefore propoſed in this queſtion being 30l. 


the preſent value of it is 30 multiplied by 3. 37, or 
1010. 25. 


By calculating from Mr. Simpꝑſon's Tables form- 


ed from the bills of mortality of London, this value 


comes out 1024. 


The difference in the value of the reverſion will 
be inconſiderable, whether the common age is taken 
a few years more or leſs than 40. Thus, married 
men of 3o ought not, according to Dr. Halley's 
Table, to give two fifths of a year's purchaſe more, 
for any given reverſionary annuity for their wives, 


than married men of 50, provided they are of the 


{ame ages with their wives; and one quarter more, 
according to Mr. Simpſon's Table. If the wives 
are younger (as 1s generally the caſe) there will 
indeed be a conſiderable difference ; for the value 
now determined would be 120/. according to the 
Breſlaw obſervations, ſuppoſing the two lives to be 
40 or 32, or that wives are one with another 7 
years younger than their huſbands; and 118/. 10s. 
according to the Lond obſervations, 


QuesTion II. 


** Suppoling ſuch a ſociety as that deſcribed in 
the preceding queſtion, to be limited to a cer- 
| | tain 


— » —_ 


r 
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* tain number of members, and conſtantly kept 
© up to that number, by the admiſſion of new 
* members as old ones are loſt, in conſequence 
* of their own deaths, and the deaths of their 
* wives: What is the number of annuitants 
* which, in ſome time after its eſtabliſhment, will 
come to be conſtantly upon it?“ 


ANSWER. 


Since every marriage produces either a widow 
or widower ; and ſince all marriages taken together 


would produce as many widows as widowers, were 


every man and his wife of the ſame age, and the 


chance equal which ſhall die firſt; it is evident, 


that the number of widows that have ever exiſted 
in the world would, in this cafe, be equal to half 
the number of marriages. And what would take 
place in the world mult alſo, on the ſame fuppoſt- 
tions, take place in this ſociety.—In other words ; 


every other perſon in ſuch a ſociety leaving a wi- 


dow, there muſt ariſe from it a number of widows 
equal to half its own number. But this does 
not determine what number, all hving at one and 
the ſame time, the ſociety may expect will come 
to be conſtantly upon it. For if every widow hved 


no more than a year, the ſociety would never have 


more annuitants upon it than came on in a year. 
And on the contrary, if none ever died, the num- 


ber of annuitants would go on encreaſing for ever. 


'Tis, therefore, neceflary, in order to anfwer 
the preſent enyuiry, to determine how long the 
duration of ſurvrvorſhip between perſons of equal 
ages will be, compared with the durairy of mar- 
"0 | riage, 
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| riage. And the truth is, that, ſuppoſing the pro- 


babilities of life to decreaſe uniformly (a), the for- 
mer 1s equal to the latter; and conſequently, that 
the number of /urvivors, (or which is the ſame, 
ſuppoſing no ſecond marriages) of widows and 
widowers alive together, which will ariſe from any 
given ſet of ſuch marriages conſtantly kept up, will 


be equal to the whole number of marriages; or H 


of them (the number of widows in particular) e- 
qual to half the number of marriages. Now, it ap- 
pears that the decreaſe in the probabilities of life, 
is in fact nearly uniform. According to the Bre- 


| flaw, the Northampton and Norwich tables of ob- 


ſervation, almoſt the ſame numbers die every year 
from 20 years of age to 77. After this, in- 


deed, fewer die, and the rate of decreaſe in the 


probabilities of life is retarded. But this deviation 


from the hypotheſis is inconſiderable; and its ef- 
ect, in the preſent caſe, is to render the duration 


of 


— — 


(4) That is, ſuppoſing that out of any given number alive 
at any age, the ſame number will die every year till all are 
dead. See the preceding note. That on this hypotheſis, 
the duration of ſurvivorſhip is equal to the duration of mar- 
riage, when the ages are equal; or, in other words, that 
the eæpectation of two joint lives, the ages e; equal, is the 
lame with the expedletion of ſurvivorſhip, may be learnt from 
the 18th and 20th problems of Mr. De Moibre's treatiſe on 
annuities ; and a demonſtration of it, together with a parti- 
cular explanation of this ſubject, may be found at the begin- 
ning of the firſt eſſay, at the cloſe of Vol. I. of obſervations 
on reverſionary payments, to which J muſt beg the reader to 
turn, ik he is at any lofs about the full meaning of what is 
here ſaid. = | 
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of ſurvivorſhip longer than it would otherwiſe be. 
According to the London table of obſervations, 
the numbers dying every year begin to grow leſs at 
50 years of age; and from hence to extreme old 


age, there is a conſtant retardation in the decreaſe 


of the probabilities of life (þ). Upon the whole, 
therefore, it appears in anſwer to the preſent queſ- 
tion, that according to the 7hree former tables of 
obſervations, and ſuppoling no widows to mar- 
ry, the number enquired after is ſomewhat great- 
er than half the number of the ſociety ; but, ac- 


cc 
cc 


« cording to the London Table, a good deal greater.” 


It muſt be carefully remembered, that this has 
been determined on the ſuppoſition, that huſbands 


and their wives are of equal ages, and that in this 


caſe it becomes an equal chance which ſhall die 
firſt. In reality neither of theſe ſuppoſitions is 
Juſt. Huſbands in general are older than their 
wives; and, in equal ages, the mortality of males 


has deen found to be greater than the mortality of 


females. For both theſe reaſons, it is much more 


than an equal chance that the huſband will die 
before his wife, or that the woman will be the 
ſurvivor of a marriage, and not the man( c). This 


2 Will 


(5) The reaſon of this difference between the London and 
other Tables, is given at che end of the fourth — in the 


Vol. before mentioned. 


(c) The probability that the woman will be the ſurvivor 
in marriage, and not the ww is not leſs than the odds of 3 


to 2. See Price Vol. I. p. 82. _—_ the miniſters and 


profeſſors of Scotland it 8 been more t 


an the odds of 7 to 
* . 88 
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will increaſe conſiderably the duration of ſurvivor- 
ſhip on the part of the woman, and conſequently 
the number enquired after in this queſtion. The 
marriage of widows will alſo diminiſh this number, 
and the operation of theſe cauſes will be different 
in different ſituations. But it is by no means to be 
expected (in the ſituation of the ſocieties J have in 
view) that the diminution from the latter cauſe will 
be conſiderable enough, to over balance the operation 
of all the other cauſes which have been mentioned, 


and reduce the number under conſideration ſo low, 


as halt the number of marriages (d). 


SCHOLIUM. 


In London it appears, that there is a retardation 
of the decreaſe in the probabilities of life, which 


_ renders the duration of ſurvivorſhip between two 


lives of equal ages, conſiderably longer than their 


Joint continuance. It ſeems worth obſerving, that 


this is the reaſon why, though the probabilities of 
life, and therefore the values of ſingle and joint 
lives, are leſs in London than in other places, yet 


the values of reverſions depending on ſurvivor- 


ſhips, are in ſome caſes greater there. It is proper 
to add, that this hkewile is the reaſon why, in cal- 
culating the values of joint lives and reverſions, 
the preſent value of an annuity payable yearly to 
the ſurvivor of two equal lives, may come out e- 


qual to, or even greater than, the preſent value of 


a like 


(4) It will be obſerved hereafter, that this warmes has 
been found to be true in fact. 


118 J 


a like annuity for the joint lives. As an annuity, 
during ſuch ſurvivorſhip, will probably not become 
payable for ſome years, and therefore the money 

iven for it will have time to accumulate, it is ma- 
nifeſt, that the value of it could never be equal to 
the value of an annuity on the joint lives, the pay- 
ment of which begins immediately, were not the 
obſervation now made true. 


Quxsriox III. 


« Such a ſociety as that deſcribed in the pre- 
*& ceding Queſtions being ſuppoſed; in what time 
will the number of annuitants upon it come to 
« a maximum? 


ANSWER. 


In order to be more clear in anſwering this 
Queſtion, I will firſt ſuppoſe the ſociety to com- 
prehend in it from its firſt eſtabliſhment, al! the 
married perſons of all ages in any town or country, 
where the number of people continue conftantly 
the tame. In this caſe, the whole collective body 
of members will be at their greateſt age, at the 
time of the eſtabliſhment of the ſociety; and the 
number of members, together with the number of 
widows left every year, will, taking one year with 
another, admit of no increaſe or diminution. The 
number of widows in life together, derived from 
any given number coming on a ſociety eve:y year, 
will increaſe continually, 'till as many die off as 
are added every year; that is, till they come to 

die 


. 14 J 


die off as faſt as poſſible. But they cannot die off 
as faſt as poſſible, till the whole collective body of 
widows are at their greateſt age; or, till there is 


among them the greateſt number poſſible of the 


oldeſt widows; and, therefore, not *till there has 
been time for an acceſſion to the oldeſt widows, 


from the youngeſt part of the widows that come on 
annually. e 


Let us, for the ſake of greater preciſion, divide 
the whole medium of widows that come on every 
year, into different claſſes according to their dif- 
ferent ages, and ſuppoſe ſome to be left at 56 years 
of age, ſome at 46, ſome at 36, and ſome at 26. 
The widows, conſtantly in life together, derived 
from the firſt claſs, will come to their greateſt age, 
and to a maximum, in 30 years, ſuppoſing with 
Mr. De Moure, 86 to be the utmoſt extent 


of life. The ſame will happen to the ſecond 


claſs in forty years, and to the third in fifty 
years. But the whole body, compoſed of theſe 
claſſes, will not come to a maximum, till the fame 


happens to the fourth or youngeſt claſs ; that is, 


not till the end of 60 years. After this, the af- 
fairs of the ſociety will become ſtationary, and the 


number of annuitants upon it of all ages will keep 
always nearly the ſame. 


Such 1s the anſwer to this Queſtion, ſuppoſing 

a ſociety to begin with its complete number of 
members, conſiſting of Married perſons of all a- 
ges, in the ſame proportions to one another, with 
the proportions in which they exiſt in the wo:ld.— 
If it begins with its complete number of members, 
| - | 1 but 


+ 
: 
& 
4 
FÞ 


Da cud, N 
Ne Ne ok 


. 2 
S „5 A I 
nn eg Ie C N 3 . 


* Rr a adectd* 


1 


but at the ſame time admits none above a particu- 
lar age: If, for inſtance, it begins with 200 mem- 
bers all under 50, and afterwards limits itſelf to 
this number, and keeps it up by admitting every 
year at all ages between 26 and 50, new mem- 
bers as old ones drop off; in this caſe, the period 


neceſſary to bring on the maximum of annuitants 


will be juſt doubled. For, in the firſt place, the 
whole collective body of members will be 60 years 
in getting to their greateſt age, as may eaſily ap- 
pear from whan has been juſt ſaid. The annual 


medium of widows, therefore, that will come on 


the ſociety will increaſe continually for 60 years; 
it being evident, that the older any ſet of married 
men are, taken one with another, the faſter they 
will leave widows. And after this annual medium 
is increaſed to a maximum, 60 years more will be 


neceſſary to bring to a maximum the number in 


life together, derived from ſuch a fixed annual 
medium conſtantly coming on. If ſuch a ſociety 


is any number of years in gaining its maximum of 
members, the time neceflary to bring on the 


maximum of annuitants will be ſtill further pro- 
longed, and will be equal to twice 60 years with 
that number of years added. —Moſt of the ſocieties 
for granting annuities to widows are of this kind; 
and, therefore, ſuppoſing them to gain their com- 


plete number of members in ten years, and for 


ever afterwards to preſerve it, the number of an- 


nuitants upon them will go on increaſing for 130 


years. ——lt is proper, however, to be remem- 
bered, that the increaſe will be quicker at firſt, and 
afterwards flower; and that, within 20 or 30 
years 


„ 
years of the end of this term, it will be fo ſlow as 
ſcarcely to be ſenſible, though till real. 


All who will beſtow due attention on this ſub- 
ject muſt ſee theſe deciſions to be juſt; and a de- 


monſtration of them might be given, in a form 


more ſtrictly mathematical, were it neceſſary. 


From hence it appears it is vain to form ſuch 
eſtabliſhments with the expectation of ſeeing 
their fate determined ſoon by experience. If 
not more extravagant than any ignorance can 


[| 8 well make them, they wl go on profperouſly 
| for 20 or 30 years; and, if at all tolerable, 


they may ſupport themſelves for 50 or 60 years; 
and at laſt end in diſtreſs and ruin. No ex- 

iments, therefore, of this fort ſhould be tried 
haſtily. An unſucceſsful experiment muſt be 
productive of very pernicious effects. All inad- 
equate ſchemes lay the foundation of preſent re- 
lief on future calamity, and afford aſſiſtance to a 
few by difappointing and oppreſſing multitudes 


(a). 
Que rion IV. 


" Suppoſe the members of ſuch a ſociety as 
© that deſcribed in the preceding queſtions, to 
„ chuſe making annnal payments during the conti- 


*& nuance of marriage, in lieu of: the ſum which 
cc 
the 
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(a) Dr. Price, Vol, J. page. 105. 
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&* the reverſionary Annuity for their Widows is 
* worth in preſent money: What ought theſe Aunual 
* Payments to be, eſtimating intereſt at 4 per cent ?” ? 


ANSWER. 


This will be eaſily determined, by finding what 
Annual Payments, during two joint lives of given 
ages, are equivalent to the value of the reverſion- 
ary annuity in preſent money. —Suppoſe as in Queſ- 
tion I. the two joint lives to be each 40, and the 
reverſionary annuity 30. per annum. An annual 
payment during the continuance of two ſuch 
lives is worth, according to Dr. Halley's Table of 
Obſervations, 9.82 (a) years purchaſe. The an- 
nual payment then ought to be ſuch as being mul- 
tiplied by 9.82, will produce, (5) J. 101.1, the 
preſent value of the annuity in one payment by 
Queſtion I, Divide then /101.1 by 9.82, and the 

quotient, or J. 10.2 will be the anſwer.-—— This is 
ER, Ip very 


(a) See Table 1I. 


(2) Particular notice ſhould be taken of the method of no- 
tation here uſed, becauſe it will be carried through the whole 
of this work. The figures on the right hand of the full- 
point, ſignify the decimal parts of 1/. Thus; J 1011, is 
J. 101 and the 10th of 1/7. or J. 101 and 25.——4.9. 39, is 49, 
and 39 hundredths of ./ or 19: 75: 104d. 111.33, is J. 11, 
and hundredths of 11 or : 65: 7d. In general; it 
ſhould be remembered, that two ſhillings allowed for every 
unit the „ir place of decimals, and two-pence half-penny 
for ev ry unit in the /econd place of decimals, will Fuß | 
near! enough, the value of the decimal part of every ſuch 


Exp FEIL ON, 


11 
very nearly the annual payment of all the mem- 
bers at an average, ſuppoſing equal numbers to 
offer themſelves for admiſſion of every age between 
30 and 50. As much as ſome give leſs, others 
ought to give more, according to their exceſs of 
age. Thus, the annual payment of a married per- 


ſon, 30 years of age, ought to be 19. 9; and of 


a perſon g0 years of age /.11.23——lf the values 
of joint lives and of the reverhonary annuity are 
taken agreeably to the London Table of Obſervati- 
ons, thele annual payments will be, for 30 years 
of age, J. 10.9 fol 40, J. 1 2.5, —for 50, J. 14.5. 


If either the rate of intereſt is ſuppoſed lower, 
or wives are ſuppoſed younger than their huſbands, 
the annual payments will be increaſed. But there 
is no occaſion for pointing out particularly the dif- 
ference. It may be eaſily found in any caſes by 
the directions now given. There is, however, one 
obſervation which ought to be here carefully at- 
tended to.— This method of calculation ſuppoſes, 
that the firſt annual payment is not to be made 
"till the end of a year. If it is to be made inme- 
diately, the value of the joint lives will be increaſed 
one year's purchaſe; and, therefore, in order to 
find in this caſe the annual payments required, the 
value in preſent money found by Queſt. I. muſt be 
divided by the value of the joint lives increaſed by 
unity, and, in this way, the preceding values at 
4 per cent. according to the Breſlaw Obtervations, 
will be ſound to ve [.8.52—1.9.:5—/.10.07—Ac- 
cording to the £5454 obſervations, J. 10, —1. 1 1. 2, 
— 112.5. | 
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QuesTion V. 


& A ſociety may chuſe to make abatements in 
theſe annual payments, and to require the re- 
mainder of the value of the reverſionary annui- 
ty to be given, in fines or premiums at the time 
of admiſſion. It may, for inſtance, chuſe to fix 
the annual payment of all the members to 5 
guineas, What, in this cate, would be the 
premium due at admiſſion, the annuity being 


ſuppoſtd gol. per annum, and intereſt being at 
„4 per cent?“ 


ANSWER. 


From the whole preſent value of the annuity in 
one payment, ſubtract the value of 5 guineas per 


annum, during the joint lives; and the remainder 
will be the an{wer. 


Suppoſing the joint lives both 40, the whole 
preſent value of the annuity in one payment is, 
according to the Breſ/law Obſervations, /.101.1, by 
Queſt. I.—— The value of 5 guineas per annum, 
or of 1.5.2.5 per annum, during two fuch joint lives, 
is 4.5.25, multiplied by the value of the joint 
lives; that is, 5,28, multiplied by 9.82, or 
1.5 1.35; and this ſubtracted from 101.1, gives 
1.49.5, the anſwer required for two lives at the 
age of 40 The anſwer found in the fame way 
for two lives whoſe common age is 30, is /.46.5,— 
and f for two lives at 505 501. 
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According to the London Obſervations, theſe 
values are, for two lives at 30, J.54.6——At 40, 
1.59.4. At 50, 1.6 3. 3. 


If the firſt of the annual payments is to be made 
immediately, the true anſwer will, in every inſtance, 


be the values found in the manner now directed, 


diminiſhed by the annual payment; or, in the 


preſent caſe, 5 guineas leſs than the values ſpeci- 
fied, 


The values, in premiums and annual payments, 


of any other reverſionary annuity, will be as much 


greater or leſs than theſe, as the annuity itſelf 1s 
greater or leſs. 


QuksrIOoN VI. (a) 


Let the ſcheme of a ſociety for granting an- 
nuities to widows, be, that if a member lives 
a year after admiſſion, his widow ſhall be enti- 
tled to a life annuity of 2o/. If ſeven years, to 
10/, more, or 3ol. in the whole. If fifteen 
years, to another additional 101. or 40/. in the 
whole. What ought to be the annual payments 
of the members ſor the ages of go, 40, and 50, 
ſuppoſing them of the tame ages with their 
wives, and allowing compound intereſt at 4 


40 


cc 
cc 
ce 
cc 
& 
<c 
cc 


ber cent F”: 


ANSWER. 


— 


, Queſt, VIII. in Dr. Price, Vol. I. 


1 


ANSWER. 


According to the pee, explained p. 4; 
and, therefore, very nearly, according to the Ta- 
bles of Obſervation for Breſlaw, Norwich, and 
Northampton, | 


1.8.44—1.8.69—1.9.05. 
According to the London Obſervations, 
I.9.41—1.10.179—1.10.92. 


Theſe values are eaſily deduced from the values 
in the laſt Queſtion. For example: The value of 
10l. per annum for life to 40 after 40 (b), provided 
the joint lives do not fail in one year, is. according 
to the hypotheſis, 1. 30.33. The value of 20). per 
annum, in the ſame circumſtances, is, therefore, 
1.60.66. -in like manner, the value of ro. af- 
ter /e ven years, is J 17.44. And of 10. after 15 
Vears, J... — Theſe values together make 
1.85.4, or the value of the expectation, deſcribed 
in this Queſtion, in a fingle preſent payment; which, 
divided by 9.82, (the value by Table II. of two 


joint lives at 40) gives 1.8.6g, the value of the 


ſame expectation in annual payments, during the 
joint lives In the ſame manner may be found 
the anſwer in all caſes to any Queſtions of this 
kind. 

sf heſe 


W 


607 That is, to the wes of tuo perſons each of 4 
| 400 years of age. | 


22 ] 


Theſe calculations ſuppoſe, that the annual pay- 
ments do not begin till the end of a year. If they 


are to begin mmediately, the true annual payments 


will be, as was before obſerved, the /ingle pay- 
ments, divided by the value of the joint lives in- 


creaſed by unity; and in the preſent caſe they will 


be, by the hypothefts, 
J. 1.17 5—1.7.9—1.8.07. 
By the London Obſervations, 
1.8.52—l.g.06—19.51. 


By the method of calculation now explained, 
may be eaſily found in all cafes, ſuppoſing the an- 
nual payments previouſly ſettled, what the rever- 
ſionary annuities are, correſponding to them in va- 
Ine. Thus, the annuities being the ſame with 
thoſe mentioned in this Queſtion, the mean annual 


payments for all ages between 3o and go, are 
nearly 87. according to the higheſt probabilities of 
life; 9/. according to the /oweft; and 8 guineas the 


medium (c); intereſt being at 4 per cent. and the 


firſt payment to be made immediately. 


if 


* hed : K tl — —_ „ 


(e) The value of this expectation, ſuppoſing married men 
40 years of age, and their wives zo, is, in a /ingle pay- 
ment, 113) in annual payments beginning immediately 
1.9.58, by the hypotheſis. — And 1077. and J. 10, 93, by the 
London Obſervations, OR £ 


ated at. . ts alt aa. Ab 
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If the mean annual payments, beginning imme- 
diately, are fixed to five guineas, the correſpond- 
ing life annuities will be nearly (by the Ay 
121. if the contributor lives a year, and 24/. if he 
lives 7 years; or (by the London Obſervations) 121. 
if he lives a year, and 200. if he lives ) years (d). 


It is obſervable, that the difference in the va- 
lues of the annuities, ariſing from difference of 
ages, and the difference of the probabilities of 
life, is leſs in this Queſtion than in Queſtion 4th; 
and that, conſequently, the plan propoſed in it, 
1s the ſafeſt as well as the moſt equitable and en- 


couraging, that a ſociety can adopt. 


* 


(4) If the annuities in expectation are 141 provided a mem- 
ber lives a year, and 20% provided he lives ſeven years, the 
proper mean ſingle payments for all ages, taken one with ano- 
ther, under 50 or 52, is 50 guineas nearly, according to all 
the Tables of Obſervation, ſuppoſing equality of age between 
men and their wives And the addition which ought to be 
made, on account of exceſs of age on the man's fide is, tak- 
ing the neareſt and the eaſieſt round ſums, about a guinea 
and 4 for every year as far as 17 yea's; or, in the annual pay- 


ments, (ſuppoſed a 5 guineas) & a guinea per annum ſor five years, 


exceſs, and + a guinea more for every four years exceſs beyond 


five years, till the exceſs comes to be 17 years. And | be- 
lieve, that 60 guineas in nel, payments, and fix guineas in an- 
nual payments beginning immediately, may be very well ſtated 


at the /ozwe/? common payments proper to be required, ſuppo- 
fing all married men under 52, taken into a ſociety, without 
enquiring into the difference of age between them and their 


wives, the annui ies being all along ſuppoſed to be /ifeannui- 


ties, and intereſt reckoned at 4 per cent. 
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It is neceſſary to remark here further, that 
yearly payments which begin immediately, are 
more advantageous than half-yearly payments 
which begin immediately. In an Eſſay publiſhed 
in the Philoſophical Tranſactions, Vol. 66, p. 109, 
and inſerted in the ſecond Volume of the Obſerv- 


ations, I have ſhewn, that, in the caſe of life 


annuities, half-yearly payments, which begin at 
the end of half a year, are nearly a fifth of a 
year's purchaſe better than yearly payments, which 

in at the end of a year. And it is manifeſt, 
that half-yearly payments, which begin immedi- 
ately, are no more than half a year's purchaſe 
better than thoſe which begin at the end of half 


a year. But yearly payments, which begin m- 


mediately, are a whole year's purchaſe better than 
the ſame payments to begin at the end of a year. 


The difference of value, therefore, between year- 


Hand haij-yearly pay ments, ſuppoſing both to begin 


immediately, is three-tenths of a year's purchaſe 


in favour of the former — The whole of this ſub- 
Ject may be ſeen accurately ſtated in the Eflay Ju 
referred to. 


Quxs rio VII. (a) 


* Suppoſe an inſtitution for the relief of wi- 

* dows to extend its afliſtance hkewile to the fa- 
* milies of married men, provided they leave no 
widows 


(4) Qu ſt. xii Dr. Price, Vol. I. 


123 


„ widows, Suppoſe, for inſtance, that in this 


caſe children are to be entitled to 100/. What 
“ is ſuch an expectation worth, in preſent pay- 
« ment, according to Dr. Halley's Table, intereſt 
&« being at 4 per cent.“ 


ANSWER. 


If 40 is the mean age at which members are ad- 
mitted on {uch an inſtitution, and 22 the mean 
age of their wives, the an{wer ſuppoſing no ſub- 
ſequent marriages) is, by the 32d Problem in Mr. 
Simꝑſon's Select Exerciſes, p. 298, and the.-cor- 

rections already explained, } 1 3.80, () taking the 
expectation and values agreeably to Mr. De 

Morvre's hypotheſis. Me 
Hes erg d But 


- 


| 00 This Problem and its ſolution are given by Mr. Simpſon in 

the following words. © A and his heirs are entitled to an eſtate 
« of a given value, upon the deceaſe of B, provided B ſurvives 
« A; to find the value of their expeQations in preſent money.” 
Solution. Find the value of an annuity on the longeft 
of two equal lives, whereof the common age is that of 
e the older of the lives AandB; which value fubrract from 
the perpetuity, and take half the remainder ; then it will 
be, as the expectation of duration of the younger of the 
„% lives A and B is to that of the older, fo is the ſaid half re- 
« mainder to the number of years purchaſe required, when 
the life B is the older of the two. But if B be the younger; 
then to the number thus found, add the value of an an- 
« nuity on the longeſt of the lives A and B, and ſubtract 
the ſum from the perpetuity, for the anſwer in this caſe,” 


If -* 


263 


But there is a reduction neceſſary, on account of 
the chance there is, that a widower may marry 
again. Suppoſe, therefore, one half 4 all wi- 
dowers to marry a ſecond and third time, and 
that two fifths of ſuch widowers ſurvive theſe ſub- 
ſequent marriages. In this caſe, 3 added to? of 2, 
or g of all who become widowers, will die with- 
out leaving widows and therefore 2. of J. 13.8, 
or I. 9.66, will be the anſwer. If only one fourth. 
of all who become widowers marry again, and 
two-fifths of theſe ſurvive, the anſwer will be 
J. 11.73. 


This calculation ſuppoſes all marriages to leave 
children who ſurvive their parents. If this is con- 
ſidered as uncertain, the values now determined 
muſt be diminiſhed in the proportion of this un- 

certainty.— Thus; if one marriage in ſeven fails of 
| 5 — leaving 


= 7 
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If the eſtate is 4/. per annum, the age of B 40, and of A 
32, intereſl 4 per cent. the anſwer by this rule comes out 
J. 14.35, Which divided (as in the preceding Queſtion) by 
104, gives J. 13.80, the value as above, of 100. in money. 
If B is zo and A 40, the ſame value is 200. 


N. B. The value ofthe longeſt of two lives is always the dif- 
ference between the value of the joint lives, and the ſum of 
the values of the two given /ingle lives. Thus; the value 
of a live at 40, is, by Fable 1, 13-2. The ſum of the va- 
lues of two ſuch lives, is 26.4. The value of two joint 
lives, whoſe common age is 40, is, by Table II, 9.82; and 
the difference is 16.53, or the value of the longeſt of two 
lives at 40. | | oe 


5 
A 

4 
i 
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leaving children (c) that ſurvive their parents; 
theſe values will be reduced a /eventh part or to 


J. 8.28, if half, and J. 10.05, if a quarter of all 
widowers marry. 


In this way may any other queſtions of the ſame 
kind be anſwered on any ſuppoſitions that may be 
thought moſt reaſonable. 


QuesTion VIII (a). 
Loet an eſtabliſhment be ſuppoſed which takes 


in at once all the marriages in a country, or all 
marriages among perſons of a particular profeſ- 
ſion within a given diſtrict, and ſubjects them 
for perpetuity to a certain equal and common 


cc 
cc 
cc 
cc 


tax, or annual payments, in order to provide 


< life annuities for ſuch widows as ſhall reſult from 
e theſe marriages. What ought the tax to be, 
ſuppoſing the annuity 20. and calculating at 4 


„ per cent. from Mr. De Moivre's valuation of 
“% lives? 


2 Anſwer 


() This for many years has been nearly the ſact among 
the miniſters and profeſſors in Scotland. 


(a) Queſt. xiii, Dr. Price Vol I. 
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ANSWER. 


Since at the commencement of ſuch an eſta- 
bliſhment, all the oldeſt, as well as the youngeſt 
marriages are to be entitled equally to the propoſed 
benefit, a much greater number of annuitants will 


come immediately upon it, than would come upon 


any ſimilar eſtabliſhment, which limited it(elt in 
the admiſſion of members to perſons not excecding 
a given age. This will check that accumulation 
of money, which ſhould take place at firff, in or- 
der to produce an income equal to the diſburſe- 
ments at the time when the number of annuitants 
comes to a maximum; and, therefore, will be a 
particular burthen upon the eſtabliſhment in its 
infancy. For this, ſome compenſation muſt be 
provided and the equitable method of providing 


it, is, by levying fines at the begining of the eſta- 


liſnment, on every member exceeding a given 


age, proportioned to the number of years which 


he has lived beyond that age. But in the preſent 
queſtion, it is ſuppoſed, that ſuch fines cannot be 
conveniently levied, or that every payment mult 
be equal and common, whatever ditparity there 
may bein the value of the expectations of different 
members. The fines, therefore, muſt be reduced 


to one common one, anſwering as nearly as poſſi- 


ble to the diſadvantage I have mentioned, and 
payable by every member at the time when the 
eſtabl:iſhment begins. After this, the eftabliſh- 
ment will be the {ame with one that takes upon it 
all at the lime they marry (b), and the tax or annual 


payment 


DE 


(% That is, in awhich all the members become ſubjet to pa- 
ment of the tax immediately after marriage. | 1 
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payment of every member adequate to its ſupport, 
will be the annual payment during marriage (c), due 
from perſons who marry at the mean age at which, 
upon an average, all marriages may be conſidered 


as commencing. There are then two points to 
be here determined: The fines neceſſary to be 
paid at firſt, according to the account I have juſt 
given; and the conſtant annual payment neceſſary 
to be made by every member, as an equivalent for 
the expectation provided by the eſtabliſhment. — 
The fines to be paid at firſt are, for every par- 


_ ticular member, the ſame with the difference be- 


tween the value of the expectation to him at his 
preſent age, and what would have been its value 
to him had the ſcheme began at the time he mar- 
ried ? Or, they are for the whole body of mem- 
bers, the difference between the value of the 
common expectation, to perſons at the mean age 
of all married perſons taken together as they 
exiſt in the world, and to perſons at that age, 
which is to be deemed their mean age when they 
marry. 


Thus; let 33 for the man, and 25 for the wo- 
man, be the mean ages of all that marry annually. 
Let alſo 48 be the mean age of all the married 
men in the World, and 40 of married women (4). 
Now, 


(c) That is, the annual payment of every member during life 
will be equal to the annual payment during marriage which | 
ought to be paid by perſons who marry, Tc. 


(4) When here call 48 the mean age of all married men, 
and 40 the mean 05 or married women, I do not intend to 


| ſuppoſe, that there are as many married perſons who exceed 


theſe 


5 
ANSWER. 


Since at the commencement of ſuch an eſta- 
bliſhment, all the oldeſt, as well as the youngeſt 
marriages are to be entitled equally to the propoſed 
benefit, a much greater number of annuitants will 
come immediately upon it, than would come upon 
any ſimilar eſtabliſhment, which limited itſelf in 
the admiſſion of members to perſons not exceeding 
a given age. This will check that accumulation 
of money, which ſhould take place at fit, in or- 
der to produce an income equal to the diſburſe- 
ments at the time when the number of annuitants 
comes to a maximum; and, therefore, will be a 
particular burthen upon the eſtabliſhment in its 
infancy. For this, ſome compenſation muſt be 
provided and the equitable method of providing 
it, is, by levying fines at the begining of the eſta- 

iſhment, on every member exceeding a given 
age, proportioned to the number of years which 
he has lived beyond that age. But in the preſent 
queſtion, it is ſuppoſed, that ſuch fines cannot be 
conveniently levied, or that every payment mult 
be equal and common, whatever ditparity there 
may bein the value of the expectations of different 

members. The fines, therefore, muſt be reduced 
to one common one, anſwering, as nearly as poſſi- 
ble to the diſadvantage I have mentioned, and 
payable by every member at the time when the 
eſtabliſhment begins. After this, the eſtabliſh- 
ment will be the fame with one that takes upon it 
all at the lime they marry (b); and the tax or annual 
payment 


com 


( That is, in which all the members become ſubjedt to pay= | 
ment of the tax immediately after marriage. e 
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payment of every member adequate to its ſupport, 
will be the annual payment during marriage (c), due 


from perſons who marry at the mean age at which, 
upon an average, all marriages may be conſidered 


as commencin There are then two points to 
be here determined: The fines neceſſary to be 
paid at firſt, according to the account I have juſt 
given; and the conſtant annual payment neceſſary 
to be made by every member, as an equivalent for 
the expectation provided by the eſtabliſhment. — 
The fines to be paid at firſt are, for every par- 
ticular member, the ſame with the difference be- 

tween the value of the expectation to him at his 
preſent age, and what would have been its value 
to him had the ſcheme began at the time he mar- 
ried ? Or, they are for the whole body of mem- 
bers, the difference between the value of the 
common expectation, to perſons at the mean age 
of all married perſons taken together as they 
exiſt in the world, and to perſons at that age, 


which is to be deemed their mean age when they 
marry. 


Thus; let 33 for the man, and 25 for the wo- 
man, be the mean ages of all that marry annually. 
Let alſo 48 be the mean age of all the married 
men in the world, and 40 of married women (a). 


Now, 


(c) That is, the annual paymont of every member during liſe 
a be reual to the annual payment 2 nn. Ad 
ought t9 be paid by fer jons who marry, © 


(%) When here call 43 the mean age of all married men, 
and 40 the mean age of married women, I do not intend to 
ſuppoſe, that there are as many married perſons who exceed 


thele 
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Now, he that will calculate for theſe ages, in 
the manner directed in Queſt. IV. will find, that 
the value in annual payments during marriage, and 

begin- 


theſe ages, as there are who fall ſhort of them. It is likely 

that the latter are moſt numerous; and it is neceſſary that 
this ſhould be the caſe, to render the ſuppoſition I make juſt. 
If all marriages commenced at 33 for the man, and 25 for 
the woman, one half of them would be diſſolved by the time 
the men were 50, and the women 42; for (by the Hypotheſis, 
and alſo nearly by the Bre/law, Norwich and Northampton ta- 
bles) there 1s an equal chance for the joint continuance of 
two lives, whoſe ages are 25 and 33, ſeventeen years. Forty 
two and fifty then would be properly the mean ages at which 
 widow-hood would commence ; meaning by theſe, „the ages 
on each ſide of which equal numbers are left widows and 
« widowers ” ——But, tho? in this caſe half the marriages of 
every year would be diſſolved in 17 years, they would not be 
all diſſolved in twice that time. So far would this be from 
happening, that about a 7th part would continue beyond twice 
17 years; nor would it be certain, that they would be all diſ- 
folved til] near the extremity of the poſſible extent of life, 
"Tho", therefore, an equal number of marriages would be 
diſſolved, or an equal number of widows and widowers left 
before 50 and 42, and afterwards, yet the ages of the latter 
would, one with another, much more exceed 50 and 42, than 
the ages of the former (that is, of the widows and widowers 
left before 50 and 42) would fall ſhort of them. And the 
number of marriages alſo in the world, among perſons of 
greater ages than theſe, would be much fewer than among 
perſons of leſſer ages In other words: the period, at 
which the marriages that have been contracted are half diſ- 
ſolved is not the period at which the number of marriages con- 
ftantly exiſting is equally divided, but this period falls ſome 
years ſooner ; and the period I have in view, falls in that 
part of the interval between theſe two periods, where the 
greater ages of the marriages on one ſide, are juſt enough to 
compenſate (in ſuch a calculation as that I have given) their 
deficiencies in number, compared with the number of mai 
riages on the other ſide. Sce Dr. Price, vol. II. additional 
Eſtays and Notes, page 68. | ts 


1 


beginning immediately, of the expectation of an 
annuity of 20. per annum, by a perſon 2.5 years 
of age, after a life whoſe age is 33. is 1.6.64.— 
And that /.8.04, is the value of the ſame expecta- 
tion, the ages being 48 and 40. 


I be former, therefore, is the payment for per- 
petuity from every member of the eſtabliſhment ; 
and the value of the difference between it and the 
latter, or of /.1.4 per ann. payable during two joint 
lives, whoſe ages are 40 and 48, that is, /.14.2, 
is the fine neceſſary to be levied on every mar- 
ried member at the beginning of the eſtabliſh- 
ment (e). Ry oe 8 


It would be eaſy to extend the benefit of ſuch 

an eſtabliſhment, fo far as to provide 100). for the 
children of members, provided they leave no wi- 
dows; and the neceſſary addition on this account 
to the perpetual annual payments, can ſcarcely, in 
the circumſtances this queſtion ſuppoſes, be much 
more than about 18. payable during life, and ex- 

cluding from all benefit ſuch as happen to be wi- 
1 . dowers 


(e) An annuity for ever, the firſt payment of which is to be 
made immed ately, is worth 26 years purchaſe, intereſt being 
at 4 per cent. 1.14.2 therefore, is equivalent in value to o. 5 50. 
or 11s. per annum, for ever. Add this to 1.6 64, and it will 
appear, that J. 5.19. that 1s 7/. 4s. nearly per annum, begin- 
ning immediately is the anſwer to this Queſtion, ſuppoſing 
the value of the nue to be provided for in the perpetual an- 
nual payments. 6] 


1 


dowers at the commencement of the eſtabliſhment, 
and do not afterwards marry (J). 


If, in ſuch an eftabliſhment, all perſons of a 
particular denomination, whether married men 
widowers, or batchelors, are ſubjected alike to the 
taxes and fines; they ought to be as much 1%, as 
the whole number of perſons ſubjected to them, 
is greater than the number of marriages conſtantly 
exiſting. | 


In carrying theſe ſchemes into execution, there 


cannot be a more eaſy or equitable way of raiſing 
the neceſſary fines, than by providing, that none 
ſhall be entitled to any expectation for a few of 
the firſt years. Thus; aneſtabliſhment, entitling 
widows to 20. per annum for life, and conſiſting 
of 667 married members, and 344 unmarried( g 
always kept up at an average, ought to begin with 
a capital of /.14.2 multiplied by 667, or 9471. be- 
ſides one payment in hand of the conſtant annual 

payments. 


(f) The Bill lately brought into parliament for eflabliſhing a fund 
for the relief of the widows and children of the Clergy of Ireland, 
not only provided that the children even of ſuch perſons as above 
deſcribed, provided ſaid children fhall on Tune, 24, 1784, be under 

16 years of age, ſhall receive 200l. incaſe the rate to be choſen by 
the Father ſhall be correſpondent to an annuity of 20l. to be enjoyed 
by his widow, had he left one, but alſo provided that if any widow 


entitled to an annuity of 201. ſhall die before ſhe has received 


- 200/. her children under 16 ſhall receive in one 7 as much as 
added ts what fhe has received ſhall make up 200l. £ 


(e) That is Batchelors and widowers, 


8 
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payments. That is, (the proper annual payment 
of every member being in this caſe Ar, multi- 
plied by /.6.64, that is /.4.38) it ought to begin 
with a capital of 13,8891. over and above the pay- 
ment of 14.38, at the end of every year for ever 
afterwards (f)—— The excluſion of all the firſt 
members from any benefit, unleſs they ſurvive the 
firſt 72wo years, or live to make 7hree payments, 
would raiſe this capital nearly. And ſuch an ex- 
cluſion for three or four years, would be an advan: 
tage ſo conſiderable, that it would probably give 
ſecurity and ſtability to the ſcheme for all ſubſe- 
quent time. 


In theſe obſervations, I have had in view ſome 
ſchemes, which have been eſtabliſhed in England; 


but more particularly, one eſtabliſhed by act 


of parliament among the clergy in Scotland; of 
which, I ſhall have occaſion to take further no- 
nor; | 


e I have 


Cf) Or, ſuppoſing the value of 9471/7. (the fine) provided 
for in the annual payments, it onght to receive every year, at 
the beginning of the year, a contribution from each member 


of 1.4.74. | 
| The want of ſuch a capital is compenſated in the ſcheme propo- 


ſed to be eftabliſhed by the bill before mentioned, by the additional 
payments to which members are ſubjected in reſpect of their mar- 


riage, or their being when they firſt become members forty years of 


age or upwards——and by the deductions it requires to be made 
from the annuities of widows, whoſe huſbands payments have 
not been equal to three years of their annuities, 
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have choſen to calculate here only from Dr. 
Halley's Table, or Mr. De Moivre's hypotheſis 
grounded upon it, becauſe the London Table is, 
by no means, adapted to the caſes in view. 


The difference of eight years between the ages 
of men and their wives, as here taken, is probably 
too little; and for this reaſon, and alſo on account 
of the greater mortality of males, the values 1 
have given ſhould be conſidered as the /oweft that 
any ſcheme ought to provide. 


It ſhould be further remembered, that when the 
mean ages, at which marriages commence, are 
ſuppoſed to be 33 and 25, all ſecond and third 
marriages are included; and that it is to be ex- 
pected, that almoſt all /he/e marriages will begin 
after theſe ages; and likewiſe, that a conſiderable 
proportion of the firſt marriages will begin a much 
longer time ler theſe mean ages, than any of the 
other firſt marriages will begin before them. 
Probably, therefore, theſe mean ages ſhould not 
be taken younger. One or two. years, however, 
more or leſs, in every ſuppoſition I have made, 
will make no difference ot any conſequence. 


(cg) The preceding obſervations have gone on 
the ſuppoſition, that the reverſionary annuities 
are to be for liſe. What difference in favour of 
theſe ſocieties ariſes from the circumſtance, that 

Me SES. 855 . 


rr, 


(Dr. Price, vol. I. p. 78. 
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the annuities are to be paid only for wid, 
cannot be exactly determined. Some judgment, 
however, may be formed of it from what has been 
ſaid at the concluſion of Queſt. II. But in the 
circumſtances of theſe ſocieties, it cannot be ex- 
pected, that above one in 10, or perhaps one in 
20, will marry. The perſons moſt likely to en- 
ter into them, are ſuch as have not the proſpect or 
ability of making competent proviſions for their 
widows 1n other ways. The widows left, there- 
tore, will in general be unprovided for, and, being 
allo left with families of children, it is quite un- 
reaſonable to expect, that any conſiderable propor- 
tion ſhould. marry. This is true even of ſuch as 
may happen to be left h. Moreover, the proſ- 
pect of the loſs of their annuities will have a par- 
ticular tendency to check marriage among them.— 
(/:) For all thele reatons it ſeems to me likely, that 
the benefit, which theſe ſocieties will derive from 
marriages among their annuitants, will not be very 
conſiderable; or at leaſt not /e conſiderable as to be 
equal to the advantages I have allowed them by 
calculating on the ſuppoſitions, that the money they 
e 2 receive 


(% To remedy in ſome degree this inconvenience the bill 
before mentioned provides, that if an annuitant ſhall marry a 
perſon ſubje to a rate, the ſhall receive half her annuity till 
her after-marriage ſhall be difſolved—IF ſhe ſhall be the ſur- 
vivor ſhe is of courſe to receive an annuity proportioned to 
her laſt huſband's rate—Tt is alfo provided that if ſhe ſhall 
marry a perſon not ſubject to a rate, the ſhall after the di. 
jolution of the marriage, if ſhe be the ſurvivor, be reſto! - 
ed to her annuity. | 


It may be proper here to obſerve, that this note as well as 
the former notes printed in Italics, were added by the Editor. 


„ 1 
receive will be always improved perfectly, without 
loſs or delay, at the rate of 4 per cent. compound inte- 
reſt; that the probabilities of life among males 
and females are the ſame, and all huſbands likewiſe 
of the ſame ages with their wives, and that conſe- 
quently the maximum of widows on ſuch ſocieties 
can amount to no more than half the number of 
marriages (1) With reſpect to the laſt of theſe 
ſuppoſitions, it deſerves to be particularly obſerved, 


that by an enquiry made ſome years ago in Scotland, 
it was found, that the widows of the miniſters and 


profeſſors there (v), notwithſtanding the diminution 


occaſioned by their marrying, did exceed half the 
number of marriages. And certainly it would be 
unreaſonable in other ſocieties not to reckon that 
the ſame will happen among them. Indeed it 


ſeems 


— — 


(i) Care ſhould be taken in theſe ſocieties, not to judge of 
the proportion of widows that will marry, from the pro- 


paring that may happen to marry during their firſt years. 
or moſt of the widows that will be left at firſt will be 


young ; Whereas the greater part will not be young when 


they commence widowhood, after a ſociety has ſubſiſted 30 
or 40 bar ; and therefore, tho? one in 3 or 4 ſhould marry 
at firſt, it will not be reaſonable to expect, that half ſo 
many ſhould marry after the affairs of the ſociety become 


ſtationary. 


(% The number of married miniſters and profeſſors, for 
17 years from 1750 to 1766 was at a medium 667. And 
from the enquiries that have been made, it appears, that 


ving are 
derived. 


irom this whole body near 400 widows conſtantly li 


3 1 
ſeems certain that, notwithſtanding the hazards 
that attend child- bearing, the probability, that the 
woman ſhall ſurvive in marriage, and not the man, 
is much greater (/) than is commonly imagined. It 
has been ſhewn elſewhere, that it is not leſs than the 
odds of 3 to 2 (in), and had I calculated agreeably 
to this fact, the values of annuities for widows, 
would have been given near a quarter greater than 
they have been given on the ſuppoſition, that the 
chance of ſurvivorſhip is equal between men and 
their Wives. It muſt be added, that I have made 
no account of any expences attending the executi- 
on and management of the ſchemes of theſe ſo- 
cieties. Some expences there muſt be, and ſome 


advantages ſhould be always provided in order to 
compenlate them. 


There are in this Kingdom (England) many 
inſtitutions for the benefit of widows: in general, 
as 


derived. The number of widows left annually has for the 
laſt 36 years been 1975; and, for 10 years, ending in the 
year 1767, but nine of theſe had married Of the an- 
nuitants likewiſe (about 160 in number) on the fund eſta- 
bliſhed among the Diſſenters in London, for relieving the 
widows of indigent minifters, it is fouud that few ever 
marry. SE | 


() Partly, on account of the greater mortality of males, 
but chiefly on account of the excels of age on the man's ſide. 


In March 1580, 167 huſbands had died in the Laudable Fo- 
ciety, and only 138 wives. © | | 


(n) Among the miniſters and proſeſſors of Scortand it has 
been more than the odds of 7 to 4. , | 
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as far as I had any information concerning them, 
they are founded on inadequate plans, having 
been formed juſt as fancy dictated, without any 
knowledge of the principles on which the values 
of reverſionary annuities ought to be calculated. 
The motives which influence the contrivers of 
theſe imtitutions taay be laudable, but they 


ought I think to have informed themſelves bet= 
ter. 


It may be ſaid in defence of ſocieties which 
have adopted ſuch inſtitutions that deficiencies in 
their plans, cannot be of much conſequence, 
if a conſtant equality be preſerved between their 
income and expences, by reducing the annuities as 
there ſhall be occaſion: And from hence it is infer- 
red, that they can never be in any danger of a 
| bankruptcy. But in anſwer to this it is to be ob- 
ſerved, that the time when they will begin to feel 
deficiencies is fo diſtant, that it will be too late to 
remedy paſt errors, without ſinking the annuities 
ſo much, as to render them inconſiderable and trif- 
ling. All that is given too much to preſent annu- 
itants is ſo much taken away from future annu- 
itants. And if a ſcheme is very deficient, the firſt 
annuitants may, for 30 or 40 years receive ſo much 
more than they ought to receive, as to leave little or 
nothing for any who come after them. Deficient 
ſchemes, therefore, are attended with particular in- 
juſtice ; and, this injuſtice will be the tame, if, in- 
ſtead of reducing the annuities, the annual pay- 
ments ſhould be mcreaſed ; for all the difference 
this can make will be, to cauſe the injuſtice to 


fall on /utzre contributors, inſtead of future annut- 
Fans. | | 


But 


1 


But what requires moſt to be conſidered here is 
that, after either the annuities have been for ſome 
time in a ſtate of reduction, or the contributions 
in a ſtate of increaſe, it will be ſeen that theſe So- 
cieties have gone upon wrong plans, and, there- 
fore, they will be deſerted and avoided; the con- 
ſequence of which will prove ſtill greater deficien- 
cies in their annual income, and a more rapid de- 
ſertion and decline, 'till a total diſſolution and 
bankruptcy take place.— This will be the death of 
moſt of the preſent ſocieties for providing for wi- 
dows, if they continue to be encouraged, and do 
not ſoon alter their plans: And at that period the 
number of annuitants will be greater than ever; 
whoſe annuities, having no other ſupport than the 
poor remains of a ſtock always inſufficient, will 
be ſoon left, without the probability of relief, to 
lament that ignorance and credulity which gave 
riſe to theſe ſocieties, and which had fo long ſup- 
ported them. e 


(u) The general diſpoſition, which has lately ſhewn 
itſelf to encourage annuity ſocieties, is a matter of 
the moſt ſerious concern, and ought I think to 
be taken under the notice of the Legiſlature ſhould 
ſuch ſocieties continue much longer deaf to the 
calls of juſtice and humanity. 


Firſt. They are lay ing (as I have proved) the 
foundation of much future miſchief; and no go- 
vernment ought to ſee this with a careleſs eye. 


Secondly. 


(x) See Dr. Price's Obſervations, &c. Page 310, 3d Edition. 
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Secondly. The principle by which they are 
upheld is baſe and iniquitous. The preſent mem- 
bers believe that the ſchemes they are ſupporting 
will laſt their time, and that they ſhall be gainers; 
and as for the injury done to their ſucceſſors, it is 
at a diſtance, and they care little about it. In 
conformity to this principle, the founders of theſe 
ſocieties begin low ; /o low, as not to require per- 
haps, a fourth or fifth of the values of the annuities 
they promiſe. Afterwards; they advance gradu- 
ally, juſt as if they imagined, that the value of 
the annuities was nothing determinate, but in- 
creaſed with every increaſe of the ſociety. But, as 
no ignorance can believe this, the true deſign ap- 
ars to be, to form ſoon as large a ſociety as poſ- 
ſible, by leading the unwary to endeavour to be 
foremoſt in their applications, leſt the advantage 
of getting in on the eaſieſt terms ſhould be loſt — 
It is welt known, that theſe arts have ſucceeded 
wonderfully, and that, in conſequence of them, 
theſe ſocieties now conſiſt of perſons who, for the 
ſame annuities, make higher or lower payments 
according to the time when they have been ad- 
mitted; and the generality of whom, therefore, 
muſt know, that either more than the values have 
been required of the members laſt admitted; or 
if not, that they are themſelves expecting conſide- 
rable annuities, for which they have given no va- 
luable conſideration, and which, if paid them, muſt 
be ſtolen from the pockets of ſome of their fellow- 
members. What ſcenes, therefore, of d:/honefty 
on the one hand, and of unhappy credulity on the 
other, are theſe ſocieties? | 
SD Thirdly, 
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Thirdly. There are many honeſt men in theſe 
ſocieties who, having thro' miſinformation, had 
the misfortune to enter into them, now repent, 
and would be glad to withdraw. [But, having 
made conſiderable payments which they cannot get 
. back, they are forced to go on with further pay- 
ments, in order to avoid loſing all their former 
ones. Theſe perſons wiſh for aſſiſtance from the 
legiſlature; and their caſes, I think, require aſſiſ- 
tance, 


OF THE 
ESTABLISHMENT 
AMONG THE 


MINISTERS is SCOTLAN p. 


Price on Rever fionary Payments, vol. I. page 70. 


There is one aſſociation of particular conſe- 
quence, of which it is neceſſary I ſhould take 
notice. I mean the afſocration among the miniſters 
and profeſſors in Scotland, for making proviſions 
for their widows and orphans. Several aſſociations 


ment from it. 


E 


in England (a) have been formed on the mo- 


del of this eſtabliſnment; and the ſucceſs with 


which it has been hitherto attended, has been 
the principal cauſe to which they have owed their 
riſe.— lt is therefore proper I ſhould give ſome ac- 
count of it and it will be ſufficient with this view 
to mention, that for, an annual payment, which 
© began immediately, of five guineas from 1011 
* contributors, 667 of whom are married perſons; 
* beſides a tax on weddings producing about 1 42/. 
„ per annum; it entitles every widow to an annuity 
* of 20/1. during widowhood; and alſo, every fa- 
„ mily of children that ſhall be left by ſuch mem 
bers as die without leaving widows, to 2000.“ 


This ſcheme contains a variety of other particu- 
lars; but this is its ſubſtance It commenced on 
the 25th of March, 1744; and from that time, to 
the 22d of November, 1170 (6), or in 26 years 
and near 8 months, 151 Miniſters and Profeſſors 


died, and left 151 families of children without 


widows , that is 5,66 ſuch families were left annu- 
5 ; 5 ally - 


(a) There is one among the Diſſenting Miniſters in the coun- 
ties of Cheſter and Lancaſhire, and another among the Diſſen- 
ting Miniſters in Cumberland, Northumberland, Weſtmoreland, 
and Durham. Even the London Annuity Society, tho' its 
plan is totally different, profeſſes to form itſelf on the prin- 
ciples of the Scotch eſtabliſhment, and to derive encourage- 


(5) In Nov. 1779, or 35 years and 8 months, 199 miniſters 
and proſeſſors had died, and left 199 families of children 
without widows ; that 1s 5.58 annually. OS 
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ally; and the annual diſburſements to them have 
therefore, been 1132. ſubtract this ſum from 5450). 
the whole annual income; and the remainder, 
or 43181. per annum, will be the ſtanding proviſi- 
on for bearing the expence of all the annuitants 
poſſible to be derived from 667 marriages. Such 
an annual payment, of 4.2) each from 1014 con- 
tributors, is the ſame with 6.35 each from 1011 
contributors; and, conſequently it appears, that 
in this eſtabliſhment a contribution is received 
equivalent to an annual payment, beginning im- 
mediately, of 6.55, from every married man, in 
order to entitle his widow to an en 50 8 A 
ring her widowhood. TOTP 


It may be obſerved ane the 0 meome for 
the ſupport of this eſtabliſhment, ſuppeſing it to 
have only the benefit of widows in view, ought to 
be /.7.19 per annum, from every marriage, aecord- 
ing to Queſt. VIII. p. 44. and J.. 44, per annum, 
according to the calculation in note F. at the end 
of the ſecond volume of Obſervations on 1 Reverſi- 
onary Payments, &c. | 


Theſe determinations . the income Aol. 
ly provided. But the exreſſes are by no means 
conſiderable enough to afford any certain reaſon 
for concluding, that the fund of this eſtabliſhment 
will prove inſufficient. I was, however, once led 
to entertain ſome doubts on this ſubject. And, in 
thoſe doubts I thought myſelf confirmed by ob- 

£ ſerving 
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ſerving, that in the calculations (c) made at the 
commencement of the ſcheme, the number 333 
was ſtated, as the maximum of widows living at 
one time, likely to come upon it, or to be derived 
from 20 widows, left annually (d); and alſo, that 40 
years was ſtated as the number of years neceſſary 
to bring on this maximum; whereas I was ſatisfied, 
that the maximum of widows would not prove 
much leſs than 400 (e); nor the number of years 
neceſſary to bring it on, leſs than 60. But I have 
lately received ſuch information (/) as has convinced 
me that my doubts have been in a great meaſure 
groundleſs, I have learned, in particular, that 
there have been ſeveral calculations ſubſequent to 
thoſe I had ſeen; and that this eſtabliſhment has 


enjoyed advantages and ; proviſions for its ſupport 


which I was unacquainted with, and which give 
reaſon for expecting that it will, indeed, be able to 
bear the expence of 400 annuitants, ſhould ſo ma- 


. 
— 
Ft 
22 F . 
det. ht 


ä 


mm 


(c) See Table III. in a book printed at Edinburgh, in 1748, 
entitled, Calculations, with the Principles and Data, on which 
they are inſtituted, relative to a late Act of Parliament, en- 
titled, “ An Act for raiſing and eſtabliſhing a Fund, for a 
proviſion for the Widows and Children of. the Miniſters of 
the Church, and of the Heads, Principals, and Maſters of 
the Univerſities of Scotland ; ſhewing be Riſe and Progreſs 
of the Fund.” eg | F 


(4) See note (59 page 36. 


(e) The number of widows left annually multiplied by the 


expectation of widowhood, gives the maximum of widows. 


(f) I owe this information to the kind and very obliging 


ar ta of the rey erend and ingenious Dr. Webſter, of Edin- 
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ny come upon it. I ſhould only tire moſt of my 
readers were I to enter into an account of theſe ad- 
vantages and proviſions. It will be of more im- 
portance to take this opportunity to obſerve, that 
the probabilities of life from which the determina- 
tions I have mentioned are derived, though much 
lower than the probabilities of life among the mi- 
niſters and their wives in Scotland, are yet tuch as 
give the values of reverſions depending on ſurvi- 
vorſhips among them too high. | 


In order to underſtand this, it muſt be conſider- 
ed, that the difference between the probabilities of 
life, in different ſituations, takes place much more 
in the firſt and middle than in the laſt ſtages of 
life; and that the effect of this muſt be to increaſe 
the duration of joint lives, and at the ſame time to 
leſſen the duration of ſurvivorſhip in thoſe ſituati- 


ons which are moſt favourable to health. Or in 


other words, to render the duration of marriage 
in ſuch ſituations, greater than it would otherwiſe 


be in proportion to the duration of widowhood.. 


For inſtance. Were the probabilities of life a- 
mong the miniſters and their wives in Scotland the 
ſame that they are in Mr. De Moivre's hypotheſis, 


or in the Breflaw and Northampton Tables of Ob- 


ſervation, the duration of marriages among them 
taken one with another, could not be more than 
19 years, The duration of widowhood would be 


22 years, and the maximum of widows living at 


one time derived from 667 marriages conſtantly 
kept up, would be conſiderably more than 400. 
Were the probabilities of like among them the 

ſame 
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ſame that they are in London, the duration of 
marriage would be ſtill leſs, and the duration of 
widowhood greater, and the maximum of widows 
derived from 667 marriages, could not be leſs 
than 500. But the fact 1s, that the duration of 
marriage among them is 22 years, nearly; and 
that of widowhood about 20 years and a half. 
And it appears alſo, from accounts taken annually, 
that the number of widows living at one time de- 
rived from the whole body of miniſters and pro- 
feſſors, does not exceed 400. It is, therefore 
certain, that a ſmaller income muſt be ſufficient 
for the ſupport of this ſcheme than would be ne- 
ceſſary, according to the probabilities of life in the 
Tables juſt mentioned. And upon the whole, 
after a careful review of all the circumſtances of 
this eſtabliſhment in its preſent ſtate, I am well ſa- 
tisfied that the ſucceſs with which it has been hi- 
therto attended, is likely to continue; and that it 
will, indeed, prove a permanent foundation of 
that aſſiſtance to the widow and fatherleſs which is 
intended by it. Caution, however, and vigilance 
will for ſome time be neceſſary. Many more years 
muſt paſs before it can receive a deciſive confirma- 
tion from experience. Events have hitherto fa- 
voured it more than could have been reaſonably 


expected. They may perhaps hereafter try it; 


and deviations from probability may ariſe, which 
cannot now be ſoreſeen. But 1 ought to aſk pardon 
for making theſe remarks. The venerable miniſ- 
ters and profeſſors concerned, will, I hope excuſe 
me. They are eminently diſtinguiſhed by their 
abilities and knowledge; and can have little need 


of any information which TI am able to give them. 


Vol. 
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Vol. I. page 115. Dr. Price gives this further ac- 


count of the Eſtabliſhment among the Miniſters 
and Profeſſors in Scotland. 


The eſtabliſhment among the Miniſters and 
Profeſſors in Scotland, has proſpered to a degree 


which gives reaſon to believe that it cannot fail to 


anſwer the hopes of the venerable body intereſted 
in it. This has been owing chiefly to the great 
ability and faithful zeal of the Rev. Dr. Webſter, 
its founder and conductor. To the account alrea- 


dy given of it, I will take this opportunity to add 
the following particulars. 


Dr. Webſter having when the plan was firſt for- 
med, 38 years ago, no certain data to go upon aſ- 
ſumed fifry-two as the medium age, at which the 
widows of minifters would commence annuitants. 
By calculating on this ſuppoſition, and taking the 
chances of life as they are in Dr. Halley's Table, 
he found that the number of annuitants on the 
ſcheme at Lady-day 1780, would be 310. The 
fact is, that they were then 304 : and, that conſe- 
quently there was even in this way of calculating, 
a difference of ſix in favour of the funds which 
ſupport the ſcheme. Since the eſtabliſhment of 
the ſcheme it has been diicovered, that the medi- 


um age juſt mentioned does not probably exceed 


47. Dr. Webſter, therefore, ſome years ago, in 
order to put the ſcheme to a ſeverer trial, inſtitut- 
ed a new calculation, on the tuppolition that the 
medium age is no more than 44, and found, that 
on this ſuppolition the number of annuitants at 
Whitſuntide, 1780, would be 328. This has 


made 


1 48 ] 

made a till greater difference in favour of the eſ- 
tabliſhment, and gives a very encouraging proſ- 
& of its ſtability; a ſufficient income having 
been in reality provided for bearing the expences, 
had the annuitants increaſed as in this laſt calcula- 
tion. Had 52 been the mean age of the widows when 
they commence ſuch, the maximum of widows liv- 
ing at one time derived from 20 left annually, 
would be 334, according to Dr. Halley's Table; 
but ſuppoſing it no more than 44, this maximum 
would exceed 400; and the enquiries which have 
been made, give reaſon to expect that it will not 
fall much ſhort of this number. Dr. Webſter, 
therefore, has, in his laſt calculations, reckoned 
upon the increaſe of the annuitants to this num- 
ber, and for this reaſon, and to ſecure more cer- 
tainly the eſtabliſhment, a new Act of Parliament 
was procured in 1779, by which among other new 
proviſions, it was ordered, that the increaſe of the 
capital, (then amounting to 7 5,088/(g). ſhould not 
be diſcontinued till it roſe to 1200,000/. This capi- 
tal joined to the annual contributions, will proba- 
bly be an ample ſupport to the eſtabliſhment, 
ſhould the number of annuitants (which will go on 
to encreaſe for near forty years more) become at 
laſt 400. Circumſpection and caution, however, 
continue to be neceſſary, becauſe ſtill untavourable 
events 


6 — 


() At the commencement of this eftabl ſhment a calculation was 
made to determ.ne what what would he the probable amount of the 
fund in each year, till the propoſed capital ſhould be compleated. 
It was calculated that in 758, it would be 474010. it actually 
was 473131. It was calculated that in 1779, it would be 

72508. it afually was 75088. 
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events may ariſe, which no human wiſdom can 
foreſee. 


Having beſtowed a good deal of attention on 


this inſtitution, I cannot take leave of it without 
congratulating Dr. Y/ebfter on his happineſs, by 
being the founder of this ſcheme, and by the care 
with which he has watched its progreſs and conduc- 
ted it to its preſent ſtate of maturity, he has enti- 
tled himſelf to the bleſſings of many indigent wi- 
dows and orphans, and made it impoſſible that he 
ſhould be ever remembered in the Church of Scot- 
land without gratitude and reſpect. 
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ow the 5 * values of an annuity of 11. 

ingle Life, according to Mr. DR MolvRE“s 
n ; and, therefore, nearly according to 
the probabilities of life at BRRSLAW, NokwICH, 
and NORTHAMPTON. See p. 2. 
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(a) 


| 2 | p 4 
er 34 per | 4 per | 4+ per | 5 per | 6 per 
5 | Cent. Cent. Cent G. | Coat. Cent. 
8 | 19,7 26 | 18,160 | 16,791 | 15,595 | 14,544 | 12,790 
9 + 19,868 | 18,269 \ 16,882 | 15,672 | 14,607 | 12,839] 
10 | 19,868 | 18,269 | 16,882 15,672 | 14,607 | 12,839 
11 19,730 | 18,160 | 16,791 | 15,595 | 14,544 | 12,790 
1 1 1825 18,049 | 16,698 | 15,517 | 14,480 | 12,741 
13 19,469 | 17,937 | 16,604 | 15,437 } 14-412 | 12,091 
[IS 3 ERIN | 17,523 | 16,508 | 15,350 | 14,342 | 12,039] 
15 | 19,192 | 15,707 16, 410 | 15,273 | 14,271 | 12, 586 
16 | 19,050 | 17,588 116,311 | 15,189 | 14,197 | 12,532} 
17 | 18,905 | 17,467 | 16,209 | 15,102 | 14,123 | 12,476 
18 | 18,759 | 17,344 | 16,105 | 15,015 | 14,047 | 12,419 
19 | 18,619 | 17,220 | 15,999 | 14,923 | 13,970 | 12,361 
1 20 | 18,458 17,093 15,391 | 14,831 | 13,891 | 12,301 
21 | 18,305 | 16,963 | 15,781 | 14,737 | 13,810 12,239] 
22 | 18,148 | 16,830 | 15,669 | 14,041 | 13,727 | 12,177] 
23] 17,990 | 16,696 | 15,554 | 145543 | 131642 | 12,112] 
| 24 | 17,827 [16,559 | 15,437 | 141442 1 13,555 | 12,045] 
25 | 17,664 | 16,419 | 15,318 | 14,340 | 13,466 | 11,978 
26 | 17,497 | 16,277 | 15,197 | 14,235 | 13,375 | 11,908 
27 | 17,327 | 16,133 | 15,073 | 14.128 13,282 | 11,837 
i 28 | 17.154 | 15,985 | 14,946 | 14,018 | 13,186 | 11,763 
29 | 16,979 | 15,835 | 14,816 | 13,905 | 13,088 | 11,688 
-. | 16,800 | 15,682 | 14,684 | 13,791 | 12,988 | 11,610 
31 16,620 15,526 | 14,549 | 13,073 | 12,855 | 11,530 
| 32 | 16,436 | 15,367 | 14,411 | 13,553 | 12,780 | 11,449 
33 | 16,248 | 15,204 | 14,279 | 13,430 | 12,673 | 11,365 


(a) This Table is che ſame with Mr. De Moivre's Table of 
the values of ſingle lives, publiſhed in his «Treatiſe on Life 


page 169. 


Annuities,“ and carried as far as the age of 79 to 3 places of 
decimals by Mr, Dodſon, in his Mathematical Repoſitory, vol. 2. 
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Teer zr zer Aber 5 per: | Gper 
| | Cent. | 8 | Cent Cent. | Cent. 
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34 | 16,057 | 15,039 | 14,126 | 13, 304 | 12,562 11,278 
4.9 5 | 12,449 | 11,189] 
{ 36 | 15,666 | 14;699 | 3,829 13,044 12,333] 11,098 
37 | 15,465 | 14,524 } 13,67 | 12,909] 12,274 | 11,003 

f 2 12, 9 Y 10,907 g 
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41 | 14,626 | 13,789 | 13,0284 12,337 1,569 10,490] 
| 42 | 14,407 | 13,596 | 12;858*| 12,185 | r1;3570+| 10,490 


43 | 14,185 | 13,399 12,683 | 12,029 | 11,431 | 10,378 
| 44 13.958 13,199 12, 304 1,870 288/10, 283 
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45 | 15,7284 123993 | 1 bee 10,04 
| 45 | 13,493 ] 124784 | 12,135 | 11,540 | 10,9927] 10, 21 
| 47 | 13-254 | 12,571 | 11,944] 11,368 | 10,8357] '9,895} 
| 48 | 13012 | 12,354 | 11,748] 11,192] 10,659) 9.7554 
49 | 12,764 | 12,131 | 11,548 | 11,012 & | 
50 | 12,511 | 11,904 | 11,344 | 10,827 | 10,343 | 9,492 
— > — ———— | =» — — — — a 

51 12,25 5 1125 11,135 | 10,638 | 10,176 | 9,349 
$2 | 11,994 437 | 
53 11,729 11,195 | 10,702 | 10,243 | 9,817 | 9,049 
54 {12457 10,950 | 10,478 | 10,039 | 9,530 | 8,891 
$5 | 11,193 | | | | 
| 56 1 10,902 10,443 10,914 | 9,614 | 9,239 | 8,561] | | 
| 57 | 10,616 | 10,8] 9,773 9283 9,036 | 3,357] | 
5810, 325 9,913 9,527 | gil | 
59 | 10,029 | 9,040 | 9,275 | 8,933 | 3,611 | 8,023 | 
60 | 9,727 | 9,301 | 9,017 | 8,694 | 8,389 | 7,831] | 
61 | 9,419 | 9076 8,753] 8,449] 8,161 | 7,633 
62 | 9,107 | $,786 | 3,432 8,197] 7,926 | 7,428 
63 8,787 | 8,488 | 8,205 | 7,938 | . 5,684 | 7,216 
64 | 8,462 | 8,185] 7,021 | 7,672 | 7,435 | ©,997 
65) $13] 7,875] 7,631 | 7,399 | 7,179 | 6,750] 
| 66 | 7,794 | 7,558 | 7,333] 79 6,915] 6,535 
67 | 7,450 | 7-234 | 7-027 | 6,831 | 6,643 | 6,292 
68 | 75,099 | 6,902 | 6,714 ( 0,534 To 
69 | 6,743 | 6.565 6,394 | 6,230 | 6,073] 5,779; 
70 | 6,378 | 6,219] 6,065 | 5.918 | 5,775 | 8 
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TABLE ;I. Continued: 


z per 383 per | 4 per | 4 | 5 per | 6 per 
Age, | Tent. Cem. | ent. | ent... | ay | Cat, 
71 J 6, 08] 5,865 |. 5,728 | 5.596 1 5,468 | 5, 228 
22] 5631 5,5056 5.383 5.255 5.152 4,937 
2332456 5,136 |. 5,029 | 4,926 | 4.826 | 4,636 
| 74 1: 4554 4,759] 4.655 44576 | 4489 4.324 
28 | 4453] 453734: 41293 | 44217 |. 4,143 | 4,200 
| 79 | 41940 | 3.978] 3912| 3847 | 3,784 | 3,664 
| 77 | 3-032 | 34575; 3520 3.467 3415 | 3,315 
7B. 3,207 | 3.163 3,111 |. 3,076 | 3,034 | 2,953 
79 | 2,776 | 2,741] 2,707-| 2.673 2,641 2.578 
80 f. 2.334 2,309. 2,824 24259 | 2,235 | 2,188 
81 . 1,867] 1,850 | 1,832 | 1,816 | 1,583 
Fol 1,429 | 1,441 % 1,4906| 1,394 { 1,384 | 1,362 
'93 0.961 } 'o,955 | 0950 | 0,943 | 0,937 | 0,925 
34 | 19484 | 0,483} 0481 | 0479] 0,476 | 0,472 
1:35. [0,000 | ©6000; } (0,000 | 0,000 | 0,000 | 0,900 


. 

Shewing the value of an Annuity on the joint continuance 
of two lives, according to Mr. De Moi vre's Hypotheſis ; 
and, therefore, nearly according to the probabilities of 
life at Breſlaw, Norwich, and Northampton, p. 2, 2. 
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| 15 | 40 | 12.209 11.013 10.008 | 


T A B L E 


a 


II. Continued. 


Q * . 
3 5 2 7 25 5 5 
2 % 3% | 23 | 36 
e 
20 3.904 | 12.34r | 11.057 | 
25 13.531 | 12.051 10.840 | 
30 | 13.098 11/11 10.865 
35 | 12-594 | 11.314 | 10.278 
40 | 12.008 | 10.847 | 9.870 
20 | 45 | 11.325 | 10.297 | 9-420 
15 | 10-536 | 9.648 | 8.880 
| | 55 | 9.617 8.879 8.233 
08.849 | 7.9599 | 5.448 
65 | 7.308 6.882 |. 6.495 
| 70 | 5.868 5.590 [5333 
| 25 | 12-192 | 11. 186 | 10.621 
30 | 12.794 | 11.468 | 10.267 
39 | 12-333 | 11.093 | 10.067 
[40] 11.996 | 10.0655 | 9.708 
25 | 45 | 11-120 | 10.131 9.278 
! 50 | 10.374 | 9.509. | 8.761 
' 155 | 9.488 8.766 8.124 
1150 3452 | 7.880 5.371 
1 105 | 7.241 | 6.826 6.440 
795.826 | 5.551 | 5.294 
| 30 12.434 I 11,182 10.133 
| 35 12.010 | 10.838 9.854 
40 | 11.502 | 10,428 9.515 
15 | 19-898 || 9.925 | 9.112 
39 | 52 | 10.182 9.345 8.620 
i 6.634 | 8.018 
| 60] 8.238 7.779 7.280 
65 7.161 6.748 6.373 
——4.72]_5-777_|_ 5:595 |_6.254 
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Eo II. Continued, 
E us 2 9 2 
3 23 | 7 28 
93122 — - E 2 
Elen 

| 35 | 11.632 | 10.530 | 9.600 

40 11.175 | 10.157 9.291 

45 | 10.622 | 9.702 8.913 

35 | 92 9.955 | 9-149 | 8.450 
55 | 9-156 | 8.476 | 1.879 

O | 8.202 7.058 7.172 

HEY 7.066 6.662 294 
L450 | 5-203 
40 10.777 9.826 | 9.014 

145 | 10-283 | 9.418 | 8.671 

40 | 50 | 9.677 | 8'gi1 | 8.244 
| 55 | 8.936 | 8.283 | 7.710 

O 8.038 7.510 7.039 
65 | 6.951 | 6.556 | 6.198 
70 '_5.046 | 5.383 | 5.141 
45 | 9-863 | 9.063 | 1.370 
|. © $50 19-321 8.019 7.987 
45 | 55 | 8.662 8.044 | 7.500 
| || 7831 | 7-332 | 6875 
| 65 | 6.807 425 6.080 
70 | 5-556 | 5.300 | 5.063 
50 8.892 8.235 | 1.660 
55 | 8.312 7.738 7.230 
| 50 | 60 | 7.568 | 1.091 | 6.664 
65 | 6.623 | 6.258 | 5.926 
70 ' 5.442 | 5193 [4.954 
55 j 7-849 g 332 6.873 
bo | 7.220 | 6.181 6.386 
55 65 6.379 6.036 | 5.724 | 
. = > BY Y.-B 


TABLE I. Continued. 


} 
12 ; 2 9 WE. 3 
3 $1*3| 32 $9. | $2 
O 58 — 2 — — — — 
0 0 889 08 & 8 1 2 
< 2 — * * . 
| 
50 6.737 6.251 6.001 
6bo | 65 | 6.043 | 5-730 | 5-444 
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